Mediastinal parathyroid adenomas are rare. Surgical resection is recommended. Traditionally median sternotomy has been the preferred approach; newer less invasive techniques have been described. The aim is to describe an innovative technique for thymectomy via a laparoscopic transdiaphragmatic approach avoiding any thoracic incisions and potentially chronic postoperative intercostal pain in a patient with a well localized mediastinal parathyroid adenoma. No intraoperative complications, parathyroid hormone essay normalized and the patient was discharged home on the second day. Laparoscopic transdiaphragmatic thymectomy seems feasible and safe. Further studies are needed.
INTRODUCTION
Primary hyperparathyroidism is a disorder of a hyperfunctioning parathyroid gland. After birth the glands migrate caudally along with the thymus [1] . The most frequent ectopic location is the neck, however, mediastinal adenomas are well documented [2] .
Historically a stepwise four gland neck exploration was followed by a median sternotomy. Prinz et al., in 1994, described a VATS approach [3] . In 1995 Wei et al. described a subxiphoid laparoscopic technique after failed cervical exploration [4] . We report our own experience with laparoscopic transdiaphragmatic thymectomy without thoracic incisions for a mediastinal adenoma.
CASE REPORT
After institutional review board (IRB) approval, informed consent was obtained. An 18-year-old female (body mass index, 21.74 kg/m 2 ) with symptomatic hypercalcaemia was diagnosed with primary hyperparathyroidism. Calcium level was 12.4 mg/dl (8.5-10.2) and Parathyroid hormone (PTH) 154 pg/ml (10-65). Localization studies (Fig. 1 ) demonstrated a mediastinal adenoma.
Operative technique
Anesthesia: General anaesthesia with a left-sided double lumen endotracheal tube. No epidural or paravertebral catheters were used. Position: Supine with arms abducted.
Ports: A 12-mm supraumbilical to access the abdomen; two long 5-mm right subcostal trocars and a 15-mm subxiphoid port. Exposure: We made a small perforation at the dome of the right diaphragm with electrocautery ( Fig. 2) . The pneumothorax releases tension and allows the surgeon to place diaphragmatic sutures. Stitching: We used pledgeted #2 non-absorbable U-stitches on a 31-mm needle. The first U-stitch was central, both ends were retrieved through the medial 5-mm port which was removed and reinserted along the sutures. A second more lateral U-stitch was placed in a similar fashion. Both ports were advanced through the diaphragm into the chest (Fig. 2) and the stitch was pulled as a purse string. The subxiphoid port was advanced into the right pleural space. Dissection: The thymic gland was mobilized away from the phrenic nerve from lateral to medial with cold scissors avoiding energy. The operation proceeded in standard thoracoscopic fashion. The specimen was retrieved through the 15-mm port in a specimen bag. Intraoperative management: PTH assay was sent prior to incision and at 10 min after resection. Closure: A 19-Blake drain was used. Additional pledgeted Ustitches were used to reinforce the diaphragmatic closure.
RESULTS
No intraoperative or postoperative complications occurred. Total operative time was 133 min. PTH level was 206 pg/ml prior to incision, 22 pg/ml 10 min post resection and 6 pg/ml 3 h postoperatively. Calcium was 12.4 mg/dl and 8.7 mg/dl 6 h postoperatively (normal 8.5-10.2 mg/dl). Recovery was unremarkable. The drain was removed the following day and the patient discharged on postoperative day 2. The patient required 47.4 oral morphine equivalents (OME) the day of surgery, 48.2 OME the first postoperative day and 33 OME the second postoperative day. She received Ketorolac 15 mg intravenously every 6 h. One month follow-up revealed an asymptomatic patient with normal biochemical markers (PTH 35 pg/ml, calcium 9.1 mg/dl). She used oral pain medications for 5 days and then just as needed oral acetaminophen. Twelve month follow-up demonstrated a normal chest X-ray without evidence of diaphragmatic herniation.
Pathology
A twelve millimiter intra-thymic parathyroid adenoma was found inside the thymic specimen. 
DISCUSSION
In 1995, Wei et al. published a subxiphoid and suprasternal approach for a mediastinal adenoma [4] . At our institution, we pioneered laparoscopic transdiaphragmatic approaches to the chest. This is the first description of a total laparoscopic transdiaphragamtic thymectomy without chest incisions for a mediastinal intra-thymic parathyroid adenoma. We feel this is a feasible, likely less invasive and less morbid approach to the thoracic cavity for carefully selected patients and procedures. While minimally invasive techniques have improved intercostal nerve pain considerably they do not eliminate it and in some patients it can become chronic and extremely difficult to manage. Avoiding thoracic incisions and intercostal ports completely avoids postoperative pain from intercostal nerve injury. This technique can be utilized for other conditions such as pleural diseases and potentially, limited pulmonary resections. Further experience is mandatory to understand the benefits and potential long-term diaphragmatic complications.
